Electrophysiologic mechanisms for ventricular arrhythmias in left ventricular dysfunction: electrolytes, catecholamines and drugs.
Cardiac arrhythmias are generated as the result of disorders of automaticity or of impulse conduction. Regardless of the mechanism, calcium is likely to be involved, although calcium antagonists are rarely useful antiarrhythmics in ventricular arrhythmias. Myocardial cells that do not ordinarily initiate action potentials may do so when they are partially depolarized, giving rise to an ectopic focus. Early afterdepolarizations (EADs) are also induced in cardiac cells by partial depolarization, whereas delayed afterdepolarizations (DADs) are induced by Ca++ overloading. EADs may be the initiating mechanism of torsade de pointes, a complication of QT prolongation associated with quinidine therapy. Both in the animal model and in humans, treatment with magnesium, isoproterenol, or pacing, all of which suppress EADs, will also suppress torsade de pointes. Ventricular tachycardia is a manifestation of ordered re-entry, and may be exacerbated by antiarrhythmics, especially class 1c drugs. In the individual patient, prediction of proarrhythmia is not possible. The risk of proarrhythmia is increased in patients with episodes of sustained ventricular tachycardia or with significant left ventricular dysfunction.